Developmental and stress-related changes of neurotrophic factor gene expression in an animal model of schizophrenia.
The neonatal (PND 7) lesion of the ventral hippocampus (VH) with ibotenic acid represents a well-established experimental paradigm that recapitulates many schizophrenia-like phenomena. In order to investigate molecular changes that could contribute to long lasting consequences on brain function, we have investigated the effects of the VH lesion on the expression for the trophic factors FGF-2 and BDNF. We used RNase protection assay to measure their mRNA levels in cortical regions of prepubertal (PND 35) and young adult (PND 56) animals, both under basal condition as well as in response to an acute restraint stress. The expression of BDNF was not altered by the VH lesion in prefrontal (PFC) and frontal cortex (FC) of PND 35 or PND 56 rats. An acute restraint stress at PND 35 produced a significant increase of the neurotrophin expression in PFC of sham as well as lesioned animals. However in young adult animals a significant elevation of BDNF expression was observed only in sham rats. We also found that the VH lesion produced a significant reduction of basal BDNF mRNA levels in the cingulate cortex of young adult, but not prepubertal rats. This effect was not accompanied by changes in the acute modulation of the neurotrophin, which was up-regulated by stress in both experimental groups. Conversely the expression of FGF-2 at PND 35 and PND 56 was not altered by early postnatal VH lesion, and there were no major differences between sham and lesioned animals in response to the acute stress. The changes in trophic factor expression may be relevant for the long-term effects of VH lesion on synaptic plasticity and may determine an increased vulnerability of the brain under challenging situations.